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1 Introduction

1.1 Climate Change, AB 32, and Cap and Trade

Addressing climate change is one of the most critical challenges of our time. Human
activities are increasing the amount of carbon dioxide and other greenhouse gases (GHGs) in the
atmosphere. There is now a strong consensus among climate scientists that this changes the
world’s climate, and that without significant reductions in emissions of these gases, future climate
changes will be considerably more pronounced. Higher concentrations of GHGs are already
leading to increased air and ocean temperatures, which contribute to glacial melting and rising sea
levels. Hotter temperatures also are leading to changes in precipitation patterns and disruptions
to the functioning of ecosystems.

California is witnessing increased average temperatures, more extreme hot days, fewer
cold nights, and shifts in the water cycle including snowmelt and rainwater runoff earlier in the
year. As climate change continues, projected impacts in California include more, longer and hotter
heat waves, less water storage in the snow pack, more-frequent droughts, greater damage from
fires, and increases in sea level and coastal erosion.

Spurred by the threats to the economy, public health, and the environment, as well as
opportunities that come from early efforts to address a global problem, California has made strong
commitments to reduce the global warming pollution that causes climate change. One milestone
was the enactment of the California Global Warming Solutions Act of 2006, also known as AB 32.
AB 32 set a binding emissions target of 1990 levels by 2020. It also authorized the Air Resources
Board (ARB) to determine the specific policies to implement in order to achieve that target and to
publish a Scoping Plan detailing those policies. The ARB issued its Scoping Plan in December 2008,
identifying 73 measures.

The Scoping Plan’s policies will bring substantial benefits to California, the nation and the
globe by reducing GHG emissions and thereby reducing the extent of climate change. Apart from
these benefits, the question arises whether AB 32 will generate overall costs to the California
economy. Studies reach different conclusions on this question. Some find that AB 32 will raise
California’s income relative to what would occur in the absence of AB 32; others estimate it will
lead to a slightly lower growth path of state income. However, the estimated impacts on state
income from virtually all studies are small in relation to estimated costs to the California economy
of unconstrained emissions growth (draft 2009 Climate Action Team Report).! AB 32 produces
substantial net benefits to California once the environmental and health benefits are taken into

1 The draft 2009 Climate Action Team report states that “climate change will impose substantial [environmental-
damage-related] costs to Californians in the order of tens of billions of dollars annually.” (Climate Action Team, 2009, p.
2.27).
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account. These environmental and health benefits provide the principal motivation for AB 32. The
benefits are not included in the cost calculations of many economic models.

Among the policies in the Scoping Plan is a cap-and-trade program, a program that engages
market forces to achieve desired emissions reductions. When implemented, California’s cap-and-
trade program would extend to industries accounting for about 85% of the state’s emissions. A
touted attraction of cap and trade is its ability to achieve GHG reductions at very low cost. This
means that whatever the overall impact of AB 32 on state income, the end result will be greater
income than would be the case without cap and trade.

Cap and trade has three key components:

o First, the regulatory authority specifies the total quantity of allowances to be distributed in
given periods to participants in the program. Each allowance entitles the holder to emit a
certain quantity of emissions of a given pollutant. In the case of a climate policy cap-and-trade
program, an allowance entitles the holder to a given quantity (usually one metric ton) of
greenhouse gases in carbon dioxide equivalents? (CO2e). The number of issued allowances can
decline over time; in this case overall emissions decline through time as well.3

e Second, the regulatory authority needs to distribute (put into circulation) the emissions
allowances. The allowances can be given out through free allocation, by selling them, or
through some combination of the two.

o The third key component is the provision for trading (or, more generally, the purchase or sale)
of allowances. The opportunities for private-parties to buy and sell emissions allowances, and
to purchase any allowances auctioned by the state, lie behind cap and trade’s potential to
achieve emissions reductions at low cost to the overall economy. Emitters will generally
consider their costs of reducing emissions to the level required by their current holdings* of
allowances, and compare this with the market price of allowances. For emitters with
especially high abatement (emission-reduction) costs, the market price will be less than this
cost. In this case, the emitter will benefit by purchasing additional allowances instead of taking
on additional abatement cost. For emitters with especially low abatement costs, the market
price will be greater than this cost. In this case, the emitter benefits by selling some of its
allowances; although this obliges the emitter to reduce emissions even further, the proceeds
from the sale will more than offset the additional abatement costs. Allowance trading thus
results in more of the emissions reduction being undertaken by facilities that can do it most
cheaply. Buyers and sellers both benefit, yet the trading leads to no change in overall
emissions since it does not alter the number of allowances in circulation.

1.2 Connections with Other U.S. Cap-and-Trade Programs

The Scoping Plan calls for links between California’s cap-and-trade program and the cap-
and-trade programs of other jurisdictions participating in the Western Climate Initiative (WCI).
The WCl is a collaboration of seven U.S. states (including California) and four Canadian provinces

2 Some greenhouse gases (GHGs) have a greater climate effect than carbon dioxide (CO2). For example, methane is about
25 times as potent (Intergovernmental Panel on Climate Change, 2007, p. 212). To treat emissions uniformly, GHGs are
referenced to their carbon dioxide equivalent, CO:e.

* Under AB 32, the number of allowances circulated would decline over time, with the total quantity of permits
available in 2020 approximately 25% less than what will be issued in 2012. This assures ever-greater reductions in
emissions over time.

4 The current holdings will be the number received free or purchased through an auction, plus any allowances previously
purchased from other emitters.
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to reduce GHG emissions.5 The partner jurisdictions’ design for a cap-and-trade program allows
the implementing jurisdictions to link, forming a regional program. Linkage involves reciprocal
agreements to accept allowances issued by another jurisdiction for compliance in one’s own.
Linkage can reduce the overall cost of meeting an emissions target by increasing the breadth of
reduction opportunities available.

Introducing a federal cap-and-trade program would have important implications for a
California or Western-regional program. For example, the American Clean Energy and Security Act
(2009) would introduce a national cap-and-trade program and preempt any state or regional cap-
and-trade program for six years.6 Even if a federal proposal did not involve preemption, the
emergence of a national cap still impact the price of allowances in state programs by influencing
the behavior of firms and consumers throughout the U.S. A federal program could also affect the
environmental integrity of state programs: with a national cap in place, when one state reduces
emissions it reduces pressure on the national cap and thereby creates room, within the national
cap, for additional emissions from other states. It is impossible to predict the specific nature of
future regional programs, or whether and how a national program will emerge. This makes it
important for California to design its own cap-and-trade program in a way that will promote the
state’s environmental goals under a range of future scenarios.

1.3 Significance of Allowance Allocation

The more allowances that a given facility owns, the less it must reduce emissions to be in
compliance with the program. Firms generally are willing to pay a significant amount to lessen the
extent to which they must reduce emissions, particularly if the cap-and-trade program calls for
significant overall reductions. Thus the market price of allowances can be significant, as well as
the total allowance value (the market price times the quantity of allowances in circulation).

As discussed later in this report, the total allowance value under California’s cap-and-trade
program is likely to be several billions of dollars in each year of the program. The total allowance
value is quite different from the economic cost of AB 32. Allowance value remains in the economy
and does not constitute a cost. The economic cost of AB 32 may be a tiny fraction of allowance
value. In fact, the same studies that predict that the economic cost of AB 32 will be negative (that
is, that the policy will raise state income) indicate a substantial allowance value.”

The ARB needs to make fundamental decisions regarding the allocation of allowances and
allowance value.

The first decision relates to the mechanism for initially putting allowances into circulation.
There are two main mechanisms for this distribution: free allocation and auctioning. These are not
preclusive; the ARB could combine the two.

The second decision concerns the intended recipients and uses of allowance value. Here the
ARB needs to consider what parties will receive allowance value, either in the form of free
allowances or revenue from an allowance auction.

In principle, any entity—consumers, businesses, or public agencies—can obtain allowance
value either by receiving free allowances or receiving revenue from an allowance auction.

5 The WCI’s U.S. member states are Arizona, California, Montana, New Mexico, Oregon, Utah and Washington. The
participating Canadian provinces are British Columbia, Manitoba, Ontario and Quebec.

6In 2009, 10 northeastern states initiated the Regional Greenhouse Gas Initiative, a cap-and-trade program aimed at
reducing emissions from the electricity sector.

7 E.g., Scoping Plan (California Air Resources Board, 2008), Appendix G.
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Free allowances can be distributed to compliance entities (the emitters covered under a
cap-and-trade program). However, allowances can be given free to other parties (for example,
groups of consumers) as well. These parties could then sell the allowances to the compliance
entities. When allowances are auctioned, the allowance value consists of the proceeds from the
auction. This allowance value can be provided to various parties and serve various purposes.
Thus, the choice between free allocation and auctioning as a distribution mechanism does not pose
constraints on the individuals, firms or agencies that might receive allowance value.

Some of the purposes to which allowance value can be devoted include: preventing
potential adverse impacts of AB 32 to certain parties, financing various investments or other
public expenditures, and directing the value to citizens in the form of financial transfers
(“dividends”) or reductions (or avoided increases) in California taxes.

1.4 Establishment and Role of the Economic and Allocation Advisory
Committee

On May 22, 2009, the ARB and the California Environmental Protection Agency established
the Economic and Allocation Advisory Committee (EAAC). The EAAC has two main roles: to
provide input on the evaluation of economic impacts of AB 32 and to offer recommendations
regarding the allocation of allowance value. These two roles are in keeping with the resolution
indicated by the ARB when it adopted the Scoping Plan, a resolution committing the ARB to solicit
“input from experts to advise ARB on its continuing evaluation of the economic effects of
implementing AB 32, including identification of additional models or other ongoing analysis tools
that could be used in the ongoing economic analysis,” as well as to solicit “expert input on key
questions related to the distribution or auction of allowances and the use of revenue.”

1.5 This Report

This report documents the EAAC’s work relating to its allocation role. It articulates the
EAAC’s findings on the nature of the various options for distributing allowance value. It also
presents the potential attractions and limitations of each option and offers the EAAC’s
recommendations on which set of options seems best for California.

The EAAC recognized that the specific mechanisms for allowance distribution, and the
particular way that allowance value is used, represent just a part of the overall design of a cap-and-
trade program. Other design elements include the stringency of the overall cap and the range of
sectors and gases covered. In its work, the EAAC considered the likely shape of a cap-and-trade
program along these other dimensions, as indicated by the Scoping Plan. However, its
recommendations pertain only to the allocation component of cap and trade.

In evaluating alternative allocation options and arriving at its recommendations, the EAAC
employed four criteria: fairness, cost-effectiveness, environmental effectiveness and simplicity.
These four criteria encapsulate objectives and requirements throughout AB 32, among them to:

e minimize costs and maximize benefits, including co-benefits and air quality
(§38501(h), §38562(b)(4-6), §38570(b)(2-3));

o "Ensure that activities undertaken pursuant to the regulations complement, and do
not interfere with, efforts to achieve and maintain federal and state ambient air
quality standards and to reduce toxic air contaminant emissions." §38562(b)(4)

e "Consider cost-effectiveness of these regulations.” §38562(b)(5)
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" Consider overall societal benefits, including reductions in other air pollutants,
diversification of energy sources, and other benefits to the economy, environment,
and public health." §38562(b)(6),

"Design any market-based compliance mechanism to prevent any increase in the
emissions of toxic air contaminants or criteria air pollutants.” .§38570(b)(2);

"Maximize additional environmental and economic benefits for California, as
appropriate.§38570(b)( 3);

achieve maximum technologically feasible and cost-effective reductions
(§38562(a)); “Design the regulations, including distribution of emissions
allowances where appropriate, in a manner that is equitable, seeks to minimize
costs and maximize the total benefits to California, and encourages early action to
reduce greenhouse gas emissions,” (§38562(b)(1));

“ensure no disproportionate impact on low-income communities” (§38562(b)(2));
"reward early voluntary reductions” (§38562(b)(3));
“minimize leakage” (§38562(b)(8)); and

“direct public and private investment to the most disadvantaged communities and
provide opportunities for community institutions” (§38565).

In arriving at its recommendations, the EAAC closely considered the existing legal rules
that relate to possible allowance distribution methods and uses of allowance value. However, in
forming its recommendations, the EAAC decided to consider broadly what seemed best for the
state, recognizing the possibility that in some cases the most desirable allocation design might not
fit within existing rules.

The rest of this report is organized as follows. Section 2 describes and evaluates the main
mechanisms of allowance distribution: namely, the free allocation and auctioning of allowances.
Section 3 considers the magnitude of allowance value that might result under cap and trade.
Section 4 introduces some general considerations relevant to evaluating various possible uses of
allowance value, while Section 5 discusses in more detail the rationales for various uses. The
discussion in sections 1-5 provide the factual and conceptual basis for the EAAC’s
recommendations presented in Section 6 along with outlines of the bases for the
recommendations. The Appendix offers further background material and relevant quantitative

information.
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2 Mechanisms for Allowance Distribution

2.1 The Main Alternatives: Free Allocation and Auctioning of
Allowances

In designing a cap-and-trade program, policy makers need to make important decisions
about how to distribute emissions allowances. One of the most fundamental is whether the state
should give allowances away for free or sell them via auction. The two alternatives are not
mutually exclusive: some allowances can be freely allocated and the rest auctioned. Also, the split
between free allocation and auctioning can change over time.

Both free allocation and auctioning provide allowance value to various entities. Free
allocation offers this value directly to the recipients. Auctioning offers this value via the revenues
from an allowance auction. These revenues can be distributed to industrial or commercial entities,
to households, or to the public treasury.8

This section discusses free allocation and auctioning as mechanisms for allowance
distribution. It describes basic rationales for each approach, indicates specific forms that each
approach can take, and discusses some potential advantages and drawbacks of each approach.

2.1.1 Distribution Mechanisms and the Ultimate Receipt of Allowance
Value

Free allocation can be used to distribute allowance value to compliance entities—the
parties required to submit allowances. However, free allocation can also be employed to provide
allowance value to other parties; these parties can subsequently convert this allowance value into
cash by selling the allowances to the compliance entities. For example, in a cap-and-trade program
in which the compliance entities include electricity generators and refiners, allowance value could
be offered to industrial users of electricity and refined fuels in the form of free allowances that
subsequently can be sold.

In principle, nearly all entities that could obtain allowance value by receiving free
allowances could also obtain such value as proceeds from an auction. Under each of these
distribution mechanisms, allowance value can be conferred to serve a number of purposes. The
EAAC examines these alternative potential uses of allowance value in sections 4 and 5.

Although both free allocation and auctioning are alternative mechanisms for distributing
allowance value to almost any potential recipient, the two mechanisms can have different

®Itis also possible to employ auctioning subsequent to an initial free allocation: the state could freely allocate
allowances and allow recipients to sell the allowances into the market through an auction.
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consequences. Awarding allowance value to certain parties might be simpler, or face fewer
institutional challenges, under one mechanism than under the other. Also, the choice between the
two approaches can have implications for the overall economic cost of the cap-and-trade program,
and in some circumstances it can influence the extent to which the program achieves its
environmental goals. In the subsections below the EAAC examines these issues.

2.1.2 Some General Considerations

As mentioned, the options for allowance distribution are not simply 100% auctioning or
100% free allocation. Mixed approaches are also possible, with some portion of allowances being
given for free and some auctioned, and that ratio may shift over time.

The relative attractiveness of free allocation or auctioning can depend on whether a
regional or national cap-and-trade program is put into place. As discussed below, the prospect of
emissions leakage can be invoked to justify a certain form of free allocation, and the extent of
emissions leakage depends directly on the presence or absence of a regional or national cap-and-
trade program. Given the uncertainties, it is important for the ARB to develop flexible distribution
strategies so that the reliance on any one form of allowance distribution can easily be changed if
the regional or national policy environment were to change.

2.2 Rationales for Free Allocation and Auctioning

2.2.1 Rationales for Free Allocation

Direct Provision of Compensation

Many view free allocation as a particularly expedient way to provide compensation to
regulated entities. The compensation comes in the form of (valuable) free allowances. In contrast,
when all allowances are auctioned, providing compensation to regulated entities involves both an
auction and a subsequent recycling of auction revenue to these entities. Because the auction
process involves two steps, compliance entities might feel that obtaining allowance value through
the recycling of auction revenue carries greater risk than obtaining such value in one step through
the receipt of free allowances. For firms with exceptionally limited cash reserves or ability to
borrow in order to finance the purchase of auctioned allowances, receiving free allowances is
much more attractive than receiving auction proceeds after having to purchase allowances. The
state could establish a revolving fund to assist firms facing a limited cash flow to meet their short-
term obligations.

However, the economic evidence is that in most cases a large majority of the cost of
allowance purchases will be passed on to consumers. In such cases firms will be able to recover
the cost of allowance purchases even before the firms are actually required to obtain allowances
for surrender at the end of a compliance period. Also, while free allocation might be relatively
expedient when used to confer allowance value to compliance entities, it may be more
cumbersome when used to provide allowance value to other entities. For example, when free
allocation is used to grant allowance value to entities such as local governments or community-
based organizations, or to individuals directly, there is an added transaction cost imposed on these
parties (relative to the case where the parties receive auction proceeds) as these parties would
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subsequently need to sell the allowances to convert them to cash. One solution to this problem
would be to enable allowance sellers to participate in the auction along with buyers.?

Automatic Adjustment of Value in Line with Compliance Costs

Free allocation has another potential attraction as a mechanism for offering compensation.
The value of allowances given for free would adjust automatically when allowance prices change.
If the goal is to compensate impacted parties for their increased costs arising from climate policy,
this automatic adjustment might be an advantage because compliance costs tend to be closely
related to allowance prices. Thus, when compliance costs rise, the amount of compensation will
rise as well. On the other hand, such adjustments in value might be a disadvantage when the goal
is to fund purposes not directly linked to the cost of compliance, such as investments in research
and development.

Addressing Emissions Leakage

Introducing an environmental regulation in one jurisdiction can cause production costs
and prices in that jurisdiction to increase relative to costs in jurisdictions that do not introduce
comparable regulations. This can precipitate a shift in demand away from goods produced in the
implementing jurisdiction toward goods produced elsewhere. As a result, the reduction in
production and emissions in the implementing jurisdiction is offset by increased production and
emissions elsewhere. The offsetting increase in emissions is called emissions leakage.

A particular form of free allocation—output-based updated free allocation—has the
potential to mitigate emissions leakage by helping keep prices low for firms within the
implementing jurisdiction and thereby helping those firms maintain a share of the larger market.
Output-based updated allocation offers firms free allowances as a function of their levels of
production in the current or in a recent time period. As discussed in subsection 2.3.2 below, it is in
effect a subsidy to production. As aresult, it can help in-state firms maintain their output levels
and thereby retain market share.

Leakage may be especially of concern for firms with production processes involving
intensive use of carbon-based fuels and with significant market competition from out-of-state
producers. The carbon intensity of these firms suggests relatively large cost-increases as a result
of the higher fuel prices brought about by cap and trade, while the trade exposure suggests that as
these firms aim to pass these costs on to consumers, they would lose considerable market share to
out-of-state competitors. Hence considerable leakage would result. The American Clean Energy
and Security Act refers to industries with such firms as “energy-intensive trade-exposed”
industries.

However, it may be possible to address leakage through one or another form of border
adjustment!? oriented to the GHG emissions associated with imported fuels or goods. One form is
the “first-deliverer” approach to allowance requirements, which imposes the same compliance
requirement on products consumed in the state regardless of their production location. This
approach has been examined in a number of analyses focusing on avoiding leakage in the
electricity sector. In this sector, the first-deliverer approach would evaluate the emissions
associated with the out-of-state generation of electricity, and impose a compliance requirement at
the first point of delivery in California. The emissions would be covered under cap and trade in the

9 This approach is called a double auction, which enables sellers and buyers to sell or buy allowances.

10 The term “border adjustment” is sometimes interpreted as referring only to border taxes. The EAAC interprets the
term more broadly, so that it also encompasses the first-deliverer approach.
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same manner as emissions from electricity delivered from in-state generation. This approach helps
stem leakage by eliminating the cost advantage of imported electricity, thereby eliminating electric
utilities’ incentives to shift purchases to electric power generated out of state. This approach could
also be applied to cover liquid fuels imported to California by directly accounting for the CO-
embodied in the fuels, and with more difficulty by accounting for the emissions related to
production. The approach could work well in protecting against leakage in the production of
goods used or consumed in California.

Another alternative border adjustment mechanism for addressing leakage is a border tax.
This would involve a levy on imported fuels or other goods and services at a rate intended to
eliminate the cost disadvantage that California firms might otherwise face. In subsection 2.3 the
EAAC compares output-based updated free allocation with these alternatives as mechanisms for
confronting leakage.

One claimed drawback of free allocation is that it reduces firms’ incentives to reduce
emissions. However, except in cases where firms can influence their receipt of allowances in the
future by producing or emitting more in an earlier year (cases which the EAAC discusses below),
the number of allowances a firm receives does not reduce incentives to abate emissions or to
invest in new, low-emissions technologies. Firms minimize their costs by reducing emissions up to
the level where the incremental cost of further emissions abatement just equals the allowance
price. This level is largely unaffected by the number of allowances the firm receives for free.!1

2.2.2 Rationales for Auctioning

Several cap-and-trade programs employ auctioning as a method of allowance value.
Experience provides several rationales for the use of an auction for the initial distribution of
emissions allowances.

Price Discovery

Most policy discussions see a role for at least some percentage of auctioning in ensuring
the smooth functioning of the market, particularly when the market is in its infancy. For instance,
under the Acid Rain Program within the 1990 Clean Air Act Amendments, sulfur dioxide emissions
allowances were distributed free to historic emitters. However, the program also employs a small
annual revenue-neutral auction with proceeds returned to emitters on a proportional basis. The
auction played a valuable role in identifying the market-clearing price in the early years of the
program.12

11 For each ton that a firm reduces its emissions, it either reduces the number of allowances it needs to purchase
(assuming its allocation of free allowances was less than what it needed) or increases the number of allowances it can
sell (assuming its allocation of free allowances was more than what it needed). In either case, the gross value (the value
exclusive of abatement costs) to the firm of reducing its emissions by one unit is the same: it is the market price of an
allowance.

At the same time, the number of allowances a firm receives for free does affect its profit. Suppose that the amount of
emissions consistent with equating marginal abatement costs with the market allowance price is X. Then each additional
free allowance that a firm receives reduces costs or adds to revenue either by (a) reducing the number of additional
allowances the firm must purchase in order to have allowances sufficient to justify emissions of X, or (b) increasing the
number of allowances the firm can sell in order to reduce its holdings of allowance to the amount just sufficient to justify
X. Either way, additional allowances allow the firm to retain more revenue.

12 The allocation to emitters is based on their historical heat input (fuel use) multiplied by an emissions rate. Before the
first auction occurred, initial bilateral trades (between two parties) revealed a wide distribution of prices for emissions
allowances, reflecting uncertainty about the cost of emissions reductions among compliance entities and about the
functioning and liquidity of the emerging market. The first auction in April 1993 cleared at a price that was well below
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Transparency

One attraction of auctioning is that it can make the assignment of allowance value more
transparent. Under other approaches for allocating emission allowances or other types of valuable
licenses, administrative approaches can involve complicated formulas that obscure the identities
of the true recipients of this value or the magnitude of the value being distributed. The assignment
of value raised through an auction is likely to be more accessible to observers because it would
involve a direct transfer of dollar value.

Opportunities for Reduced Tax System Costs

Another important attraction of auctioning is that auction revenues can be used to finance
cuts in existing taxes or to avoid future tax increases. This can lower the costs of the tax system
and thereby reduce the overall cost of cap and trade. The government could use auction revenue
to reduce existing taxes income or sales taxes. Although these taxes help finance important
government expenditures, they are widely believed to inhibit economic efficiency. Economists
estimate that the efficiency improvements from a reduction in pre-existing income (labor and
capital) taxes would raise private-sector income by 20-100 percent more than the tax reduction
itself. As aresult, using auction revenues to lower pre-existing taxes on labor and capital can
lower the net cost of a cap-and-trade program substantially compared to an approach that
distributes allowances for free (Parry & Oates, 2000; Sanstad & Wolff, 2000; Parry, Williams, &
Goulder, 1999).

Easier Treatment of New Entrants

A system in which all compliance entities must obtain allowances through an auction also
eliminates the need to adjust the allocation scheme to deal with sources entering and exiting the
market. New entrants would see the same cost as their competitors when entering the market,
and exiting entities no longer need to purchase allowances.

Other

Two additional arguments in favor of auctioning are often made. These arguments deserve
careful qualification. One argument is that auctioning is preferable to free allocation because
auctioning will reward firms that have already reduced their emissions through investment in
cleaner fuels or lower carbon technologies: such firms will have to purchase fewer allowances
compared to firms that have not made these investments. In contrast, free allocation may fail to
reward the more innovative firms. In fact, it could offer more allowances to firms that have
relatively high emissions intensities compared with the competition. This is actually an argument
against a particular form of free allocation: namely, freely allocating allowances simply according
to historical emissions levels. Allowances need not be freely allocated on this basis. As discussed
below, many existing cap-and-trade programs with free allocation are designed to avoid rewarding
firms that have failed to make earlier investments in cleaner production methods.

most of the previous trades, and the second auction a year later did so again. While some observers doubted the
performance of the auctions at the time, within weeks of the second auction the price for trades in the market fell to the
level observed in the auction and since then the auction has tracked the market, and vice versa, very closely. See
Ellerman et al. 2000 and Holt et al. 2008.
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A second argument is that auctioning provides a better signal of firms’ true costs of
abatement than does free allocation. When allowances are introduced through a competitive
auction, the market price of allowances indicates the costs that firms bear, at the margin, to reduce
emissions.13 In contrast, under certain forms of free allocation—namely, those with updating of
allocation over time—this may not be the case (see discussion in subsection 2.3.2).

2.3 Alternative Methods of Free Allocation

In fact many types of free allocation are possible. Each variant has attractions and
drawbacks relative to the others. The EAAC examines these specific forms of free allocations in this
subsection.

One may distinguish two main categories of free allocation. Under fixed free allocation, the
allowances given are not adjusted in response to current or future behavior. Under contingent or
updated free allocation, the allowances offered adjust over time in response to behavior and
market conditions.

2.3.1 Fixed Allocation

Fixed allocation establishes the distribution of allowances in ways that are independent of
the actions of consumers or firms with compliance responsibilities within the cap-and-trade
program. The grandfathering approach is a special case of fixed allocation. Under grandfathering,
the allocation is based on a metric such as the emissions or activity levels of firms or sectors
during a previous baseline period. To be truly fixed, the baseline period must precede the date
when the cap-and-trade program and the allocation were anticipated by those eligible to receive
allowances.

An attraction of fixed allocation relative to updated allocation is that it tends to avoid
unproductive changes in the abatement decisions of firms. A system in which firms alter behavior
in order to influence future allocations is likely to lead to additional costs for the program overall
and various other unintended consequences.!* Fixed free allocation tends to avoid this problem:
firms will recognize that they cannot affect their future allotments by changing their current
behavior, and thus they have no incentive to change behavior to influence these allotments. As a
result, a fixed allocation scheme has traditionally been viewed as the most economically efficient
form of free allocation, at least with regard to the costs of complying with the emissions cap.

Fixed allocation draws criticism, however, because it is perceived to be unfair. Under a
strictly fixed allocation scheme, the number of allowances a firm receives does not depend on
whether it continues its operations. This is the case under the U.S. sulfur dioxide emissions trading
program, where firms continue to receive allowances even if they close their facilities. Also, the
particular case of grandfathered allowances is sometimes viewed as inequitable on the grounds
that it “rewards” the largest emitters with the largest allocations. Others have argued that free
allocation leads to unfair windfalls to firms that receive the free allowances. Studies indicate that
windfalls are in fact likely if firms receive very large shares of the cap-and-trade program’s overall

13 This will be the case when the auction is competitive. An auction is more likely to be competitive when it has a large
number of participants. When there are few participants, some bidders can gain strategic advantages by
misrepresenting their willingness to pay for allowances.

14 For example, the European Union’s Emissions Trading Scheme included adjustments to allocations to accommodate
new sources or sources that retired. These features gave incentives that changed the investment ordering, and in some
cases caused coal-fired generation to be favored over natural gas. See Ahman et al. (2007), and Ahman and Holmgren
(2006).
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allowances <cites>.1> However, if a modest fraction of the total allowances are awarded free,
windfalls need not occur.

Finally, fixed allocation is sometimes criticized as being unnecessarily rigid. Fixed
allocation can tie the hands of regulators, since they may be unable to respond to unexpected
outcomes in the market by revising previously pledged allocations of free allowances.1¢ In the face
of these criticisms, many existing allowance-trading programs employ some form of updating of
the rules used for the allocation of emissions allowances.

2.3.2 Updated Allocation

Under updated free allocation, regulators revise the allocations in response to economic or
allowance market conditions. The entry and exit of facilities is sometimes treated as the basis for
updating. The closure of a plant could be a basis for forfeiting future allocations, while the
construction of a new plant could trigger a new allocation. Although this practice may have
intuitive appeal, it creates inefficiencies because firms alter their behavior in order to influence
future allocations, thereby distorting methods and levels of production away from the cost-
minimizing outcome.!” Nonetheless, updating has two attributes that many find appealing. One
attribute that has political appeal is that an updating free allocation may lead to a smaller change
in the product prices than would fixed free allocation (or auctioning). A second is that updating
allocation can help reduce emissions leakage from the program.

Output-based Updating

A typical approach to updating bases allocations in a future period on the level of
production of a plant in the current period. This approach is usually called output-based
updating.18 In the electricity context, for example, this means each firm receives an allocation
proportional to the electricity it generates, measured in megawatt-hours (MWh), while holding the
overall emissions cap intact.!® A main insight from recent research?0 is that output-based updating
is in effect a production subsidy: firms are rewarded, in the form of valuable allowances, for each
additional unit of output. The subsidy reduces the variable cost of production and thereby induces
firms to increase output relative to the level that they would choose under fixed allocation or
allocation via auction. The reduced variable costs and higher output also tends to keep product
prices of these firms from rising as much as they would under other forms of allocation. The

15 Under the European Union’s Emissions Trading Scheme, over 95% of the emissions allowances were freely allocated.
Several studies indicate that this led windfall profits of several billion euros. See <cites>.

16 This issue was one of the ones identified by the DC Circuit Court when it vacated and subsequently remanded to the
Environmental Protection Agency the Clean Air Interstate Rule because the rule would affect the allocation of SO2
emissions allowances that had been set in statute using a fixed “grandfathering” approach (North Carolina v. EPA, 2008).

17 Rhman, Burtraw, Kruger, and Zetterberg (2007) show that removing allocations to sources that close or granting
allocations to new sources can alter investment incentives in a way that increases the profitability of relatively less
efficient (dirtier) sources.

18 An alternative approach would base future allocation on the current emissions of a facility, called emissions-based
updating. A similar approach is input-based updating, which would base future allocation on the current input of energy
at a facility. Itis similar to emissions-based updating because in the absence of post-combustion controls to remove CO2
from the emissions of a facility, the energy input and fuel type will determine its emissions. The obvious criticism of
emissions-based allocation is that it rewards firms for producing the very thing that the regulation is trying to reduce.

19 When dealing with industries other than electricity, some proposals call for “value added” as a financial measurement
alternative to physical units of output.

20 See Jensen and Rasmussen (2000), Fischer (2003), and Fischer and Fox (2007).
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containment of price increases may seem attractive. However, this dampening of the price signal
results in fewer reductions in emissions associated with these products and thus necessitates
greater reductions and higher price increases in other sectors in order to meet the overall
emissions cap. This induced change in the distribution of abatement efforts leads to higher
economy-wide costs than would apply if the price signal were not dampened.

One possible justification for output-based updating is to address emissions leakage. As
previously mentioned, introducing environmental regulation in one jurisdiction can cause
emissions increases in other jurisdictions that offset the decreases in the original jurisdiction. This
will be tend to be important in industries in which two conditions hold: they use relatively more
energy in production (“energy intensive”) and they are exposed to unregulated competition in
their export or import markets (“trade exposed”).2 However, energy intensity and trade exposure
do not always imply potential leakage: other factors may apply.22

Output-based updating is not the only way to address potential leakage. As previously
mentioned in subsection 2.2.1, the state can adopt some form of border adjustment to help keep
the economic field level between California firms and out-of-state firms, and thereby help avoid
emissions leakage. Two main options for border adjustment deserve consideration:

o A first-deliverer approach to emissions embodied in imported fuels and products. Under this
approach, the emissions associated with especially greenhouse-gas-intensive goods
imported into California would be covered under the state’s cap-and-trade program in the
same manner as emissions generated from in-state covered sectors.23

e Border taxes on imported goods. This would involve levies at the border so that imported
goods face the same change in costs associated with their embodied CO, emissions as
goods produced in California.2¢ This can be applied in a straight-forward manner for liquid
fuels by accounting for imported refined products at the terminal rack, and imported
natural gas either at the facility level (for large point sources taking their deliveries directly
from interstate pipelines) or by regulating natural gas local distribution companies. An
attraction of this approach is that it would maintain the price signal reflecting the scarcity
value of CO; emissions under the cap-and-trade program, at least with respect to imported
goods. One should note that identifying the emissions associated with production of some
goods could be difficult, especially where there is a supply chain that involves many inputs
from various sources.

Leakage can also be associated with exports. California’s climate policy could raise costs
for California firms that export goods to other states. This could cause these firms to lose market
share in the broader market. As a result, their emissions may decline. At the same time, out-of-
state emissions are likely to rise as the out-of-state competitors absorb a larger share of the

21 Under the American Clean Energy and Security Act, the Administrator of the U.S. Environmental Protection Agency is
responsible for developing a list of industries to be classified as energy intensive and trade exposed. Under this Act,
these industries receive output-based free allowances in an effort to reduce international emissions leakage.

22 In a market that imports products, local producers can enjoy a cost advantage due to transportation or other costs. In
these circumstances increasing CO2 regulation may raise local costs, but not enough to make imports cheaper than local
production. In this case, local producers will experience lower profits but still maintain their local production as imports
would still be a more expensive source.

% The first deliverer approach has been recommended in the ARB Scoping Plan for regulation of the electricity sector. It
would assign responsibility for compliance to the entity that first delivers electricity to the California grid. Hence, it is
intended to treat in-state and out-of-state generation sources in a comparable manner.

24 At the international level, a border correction is more likely to be found to violate World Trade Organization rules than
updated output-based allocation, according to most observers. However, the test for California with respect to goods
produced in other states would be the Commerce Clause established by the U.S. Supreme Court.
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market. Hence, there is leakage. This problem can be countered by providing exporters with
output-based free allowances to help them lower their variable costs and maintain market share.

Benchmarking

Benchmarking is an updating approach based on specific engineering or technological
criteria. It aims to encourage best-practice emissions rates for given entities. Benchmarking can
be used within an output-based allocation approach to address differences among industries,
technologies or fuels. Under the benchmarking approach, the regulator establishes a baseline
emissions rate for an industry (e.g., cement) or process (e.g., coal-fired electricity generation) and
awards allowances to all facilities in that industry according to the “benchmark” GHG content of
their output.2s The joint California Public Utilities Commission (CPUC) and California Energy
Commission (CEC) recommended a form of benchmarking in supporting a different rate for
output-based allocation for coal-fired and gas-fired power plants (California Public Utilities
Commissions, 2008).26

Simulation research indicates that benchmarking may not be as effective at mitigating
leakage in electricity generation in California as output-based updating.2’ This results because
emission rates for electricity generation from outside the state are greater than for generation
inside the state. Differentiating the allocation among sources according to fuel use reduces the
allowance-based advantage to maintain generation inside the state.28

2.4 Alternative Auction Designs

Many types of auctions are in use today; they can be tailored to match the circumstances of
specific goods or the needs of sellers and buyers. An important lesson from the economic
literature on auctions is that one size does not fit all, but rather auctions should be designed for
specific situations (Binmore and Klemperer, 2002).2° Therefore, the selection of an auction design
for a cap-and-trade program should be based on attributes of an allowance market. Among the
most important aspects of this context is recognition that the auction will distribute not just a
single item (as in an art auction) but multiple items (allowances). In addition, the allowances are
identical goods (each emissions allowance with a common vintage is of equal value).

2.4.1 Criteria for Choosing among Auction Designs

25 Sometimes the benchmarking approach resembles an intensity (performance) standard whereby changes in aggregate
emissions vary with the level of economic activity. The benchmark emissions rate can be adjusted over time to achieve
the aggregate emissions target, or else other regulated sectors not subject to a benchmarking allocation would be
required to achieve emissions reductions at a level that balances with the cap.

?® The joint decision recommended that if ARB does not eliminate allocation to deliverers by 2016, then the
allocation should move to pure output-based allocation by 2020.

27 See Bushnell and Chen (2009).

28 This result is mitigated somewhat by existing state legislation (Perata, 2006) that prohibits new long-term contracts
for electricity supply from uncontrolled coal-fired power plants. Hence, the net effect of differentiating by fuel would be
to account for existing power-purchase agreements with coal-fired power plants, rather than to provide an incentive for
new investment.

29 There is an expansive economic literature applying analytical, empirical and experimental methods that can inform
the design of an auction. In addition to collective experience with auctions generally, over the last couple decades there
has been experience with auctions for emissions allowances in particular that provides the basis for designing a
potential auction in California.
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Several considerations are relevant to the choice of auction design. First, it is important to
consider the administrative costs for the state and transaction costs for the bidders. Second, the
auction should be transparent and easily understood by participants, including compliance entities
with no prior involvement with auctions. Third, the auction should not be susceptible to attempts
to manipulate the auction price (although there is no empirical evidence for manipulation in
previous allowance auctions). Fourth, the auction’s design (such as inclusion of a reserve price)
may help minimize price volatility in the auction and the secondary market. Fifth, the design
should be compatible with existing electricity and energy markets.

Another relevant consideration is the ability to minimize uncertainty. As described above,
the values are common to all who purchase them. Anyone who buys an allowance could resell it at
the market price in a secondary market. There is initial uncertainty as to what the value of an
allowance will eventually be, which is the precondition for what is known as the “winner’s curse,”
where the highest bidders are usually the ones with the most extreme estimates of future
allowance values. However, an active secondary market causes uncertainty and the risk of the
winner’s curse to nearly vanish. Some authors have asserted that in the presence of uncertainty, a
multi-round auction where bidders can adjust their estimates of allowance values in response to
the actions of other bidders is an appropriate design.3° However, there is no empirical literature
that finds that a multi-round auction actually does better than a sealed bid auction in avoiding the
winner’s curse, and multi-round auctions may raise the possibility for collusion in the auction.3!

2.4.2 The Alternatives

There are four general auction design choices that determine how the clearing price is
determined and the auction outcome is achieved. These four choices are defined by two main
features. One choice is between a single round (sealed bid) or multiple round (multi-round)
auction wherein participants can revise their bids. Multi-round auctions are sometimes called
clock auctions because the bid price moves up or down like the hands on a clock until supply
equals demand. The second choice is whether bidders pay the amount they individually bid, called
a “discriminating price” auction, or if all bidders pay the same “uniform price.”

One can find examples of each type of auction in practice. A uniform price, sealed bid
auction is used in the Regional Greenhouse Gas Initiative cap-and-trade program that regulates
CO; emissions in ten northeastern states. Nearly 90% of the emissions allowances are distributed
through an auction. A discriminating price, sealed bid auction is used for allocating a small portion
of the allowances under the Acid Rain Program. A uniform price multi-round auction was used by
the State of Virginia to auction its emissions allowances in the NO, Budget Trading Program in the
eastern U.S. A discriminatory price multi-round auction is used by the Federal Communications
Commission to distribute licenses for broadcast rights.

Among these types, the uniform price, sealed bid auction is the simplest design and the
easiest to understand. Itis easy to develop a bidding strategy for this design and the operations
and outcome of the auction are transparent to participants and observers. It also conveys a sense
of transparency about the overall operation of the market. This makes it an accessible auction
institution for participants, non-experts and the public. These attributes can be expected to help

30 The intuition is that when bidders are allowed to adjust their estimates of allowance values in response to the bidding
behavior of others, they have less fear of the winner’s curse and are less likely to “shave” their bids downward, and also
that the auction price more closely resembles the true market value (Milgrom, 1989).

31 The intuition is that a multi-round platform gives participants a better chance to coordinate bids (Burtraw, Goeree,
Holt, Myers, Palmer, & Shobe, 2009).
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build public trust in the allowance market. In the absence of other compelling arguments, the
uniform price, sealed bid auction type seems a reasonable choice.

One other important aspect of how the auction will function concerns the role of sellers
other than the government. A double (two-sided) auction provides for buyers and sellers to bid
into the auction. The Acid Rain Program auction includes this feature. This could be especially
valuable if the state were to distribute allowances for free to local governments, other
organizations, or directly to households, who then could liquidate their holdings through the
auction.

2.4.3 Other Features of the Auction

In addition to the two main choices that identify the way that the market clearing price is
determined in the auction, there are a number of other subordinate features that should be
considered, including:

e Frequency of the auction (e.g. quarterly)

e Allowance vintages to be auctioned (e.g. current year and/or future year vintages)
e Use of areserve price (a minimum price in the auction)

e Auction platform (where the auction will occur and who will run it)

o Eligibility rules and financial prequalification

e Passive bid provisions for small entities so they can be guaranteed a small quantity at
the market clearing price

o Market monitoring and oversight (to ensure against auction manipulation)
o Disclosure of beneficial interests by bidders

e Limitations on acquisition by single parties

e Information from the auction to be revealed to the public

There is ample experience to draw on for choosing the design of these features. In addition
to a voluminous literature and the on-the-ground experience in other jurisdictions, various
authors have recommended the use of laboratory experiments to “stress test” the auction design to
examine its performance according to criteria that are identified as important. In alaboratory
setting, often the unexpected will occur. With a modest reward, participants can be motivated to
search earnestly for ways to profit by taking advantage of the auction design, and they are likely to
identify vulnerabilities in the design if there are any. Second, conducting laboratory experiments
forces the precise definition of many features of the auction and related rules. This will help the
agency finalize its plan for the operation of the auction.

Finally, in all previous emissions allowance auctions in the U.S,, a third-party vendor has
successfully run auctions on behalf of federal or state agencies at low cost. This is a sound
approach for the state to consider. The state could run a bidding process to select a vendor to
manage the auction.
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3 Total Allowance Value

3.1 General Issues

3.1.1 Significance of Total Allowance Value and Its Changes through Time

It is important to assess the likely magnitude of total allowance value as this influences
how this value might be used. Some uses will have higher priority than others and depending on
total allowance value certain lower-priority uses may or may not be advisable. As indicated below,
total allowance value is likely to increase over time. This suggests an emphasis on higher priority
uses in the shorter term, with additional, lower-priority uses over the longer term.

3.1.2 What Determines Allowance Value?

Figure 1 offers a stylized representation of California’s marginal costs of reducing
emissions. This is a marginal abatement cost (MAC) curve. It represents the change in abatement
costs associated with each additional unit reduction in emissions. Marginal abatement costs
increase as emissions are reduced. The vertical line (e;) is the aggregate emissions cap. The
aggregate value of allowances is determined by the quantity of emissions that are enabled (e;) and
the price of allowances (p), where the latter depends on the marginal costs of abatement at the
emissions quantity e;.
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Figure 1 helps identify the information needed to estimate the allowance value that would
become available by introducing a price on CO. In particular, one would need estimates of the
marginal costs of abatement associated with the cap-and-trade program’s cap for particular years.
This would give the price of allowances in each year. One would then apply this price to the level
of “residual” emissions (e;) expected each year to obtain total allowance value.

As indicated in the figure, allowance value is the product of two factors, the quantity of
emissions allowances introduced in the system and their price. The allowance quantity is a policy
choice representing the state’s commitment to achieving emissions targets over a specific time
schedule. The allowance price depends on the emissions target and the cost (at the margin) of
reducing emissions from their business-as-usual level to achieve that target. As discussed below,
for the first couple decades of a program in California the value of emissions allowances (the
rectangle in the figure) can be expected to increase in real terms as the overall cap becomes more
stringent.

The marginal cost of reducing emissions or, equivalently, the allowance price, is influenced
by a range of factors, including the design of the emissions market. The subsection 3.2 describes
factors that influence the marginal cost of achieving emissions reductions in the short run and in
the long run. The discussion includes attention to policy variables that have a strong bearing on
the cost of emissions reductions. The EAAC uses this information to report a range of probable
allowance values, based on information available to the committee, and an estimate of the value of
allowances that would be available for the state to direct to various purposes.

3.2 Factors Determining Abatement Costs

3.2.1 Technological and Behavioral Factors

The marginal costs of reducing (or abating) emissions depend on technological, behavioral,
and policy-related factors. Compliance entities and consumers are likely to make a variety of
adjustments to reduce emissions. The marginal abatement costs depend on the ease with which
these adjustments can be made.
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Fuel-Substitution and Opportunities for Process Change

Firms can reduce emissions by substituting low-GHG fuels for other fuels, or by
undertaking other changes in the methods of production. In the short run, opportunities for fuel
substitution may be limited because of the type of production capital in place; however, in the long
run the opportunities can be considerable.

Consider in particular the incentives for fuel substitution among fossil-fired power plants.
With a price of zero on CO; emissions, coal plants have lower marginal costs than natural gas
plants, but as the price on CO; increases, the marginal cost for coal increases faster than for natural
gas because coal has roughly twice the emissions per kilowatt-hour of generation.

Table 1 illustrates the “flipping point CO; price” (expressed in terms of dollars per million
British thermal units of fuel input at a plant) at which substitution of natural gas-fired generation
for coal-fired generation at existing plants would occur.32 For example, if natural gas were trading
at $5 per 10,000 million British thermal units (mmBTU) and coal were trading for $2.25 per
mmBTU, an allowance price of $49 would equate the marginal cost of coal and natural gas
generation. In other words, the allowance price would have to be $49 before there would be an
important reduction in emissions achieved through fuel switching in the short run in the electricity
sector.

Reduced Output

Another way to reduce emissions is to reduce the output of the good being produced.
Pricing GHGs will increase the prices consumers pay for greenhouse-gas-intensive products.
These higher prices will elicit a reduction in the quantity demanded for these products, leading to
areduction in greenhouse gas emissions.

The extent of output reduction will vary with time. In the short run, for electricity
consumers, these reductions represent changes in consumer behavior such as increasing
thermostat settings during the summer or switching to compact fluorescent lighting. Reductions
in natural gas demand may come from reducing thermostat settings in the winter or adjusting hot
water heater temperatures. Behavioral changes that reduce gasoline demand include reductions
in vehicle miles traveled through carpooling, trip collection, and better engine and tire
maintenance.

If greenhouse gas reductions only came from demand reductions in the short run,
allowance prices would be high. For example, allowance prices would have to be roughly $115 per
ton of CO2e to reduce electricity consumption, and thus greenhouse gas emissions from the
electricity sector, by 15%. Even higher allowance prices would be required to reduce gasoline and
natural gas consumption by 15%.33

What portfolio of responses is likely to occur in the short run? The EAAC conducts a simple
back-of-the-envelope calculation allowing for both reductions in consumption within the
electricity, natural gas and transportation fuels sectors and fuel switching in electricity generation.
This suggests an allowance price of roughly $70 is required to achieve a 15% reduction in GHGs in
the short run, before capital adjustments can occur.

32 The example pertains to plants operating at heat rates of 11.1 and 11.3 for coal and natural gas plants, respectively.
These represent the average heat rates for coal and natural gas plants within the western region.

33 Dahl (1993) summarizes the short-run elasticities for a variety of energy-intensive products, reflecting the percentage
reduction in demand for a one percent increase in price. Dahl finds that the elasticity for electricity and natural gas is
roughly 0.20, while the elasticity for gasoline is 0.26.
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Capital adjustments that lead to larger reductions in output in response to increased prices
may begin quickly. Over the medium term of 2 to 10 years, consumers have the ability to identify
and use substitutes. Consumer adjustments might include replacing inefficient air conditioners,
hot water heaters or automobiles.

Developing New Technologies

Over the long term, capital adjustments can occur in the electricity supply technology and
other production activities. Pricing GHG emissions introduces incentives for firms to invest more
in research and development in GHG reducing technologies. Absent a price on emissions, advances
in GHG-reducing technologies must rely on “piggybacking” off cost-reducing advances that also
reduce GHGs. For example, automobile firms have an incentive to invest in energy efficiency
because consumers value fuel efficiency. These advances also reduce GHG emissions, but without
pricing GHGs, firms and consumers have too little of an incentive to invest in energy efficiency.
This suggests that rates of technological progress are likely to increase under a cap-and-trade
program.3* Also, over the longer-term, demand side improvements such as improved building
shells and changes in land use patterns are likely to emerge. These changes are expected to
achieve greater emissions reductions at a given CO; price, and to help bring down the price.

Table 1
Allowance Prices at Which Utilities Can Switch from Coal to Natural Gas
Natural Gas Price ($/mmBTUs)
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3.3
3.4 Policy Factors That Influence Allowance Prices

The most substantial factor affecting the allowance price is the stringency of the cap.
However, other policy factors also can influence the allowance price, either by altering production
incentives or by establishing links in abatement costs across regions or across time. The EAAC
discusses these factors here.

* A number of papers find evidence that higher energy prices lead to greater rates of technological
change. For example, Newell, Jaffe and Stavins (1999) find that higher electricity prices increase the rate
of technological change in the energy efficiency for air conditioners. Using patent counts as a proxy for
technological change, Popp (2002) finds these effects in a broader context. See Popp, Newell and Jaffe
(2009) for a review of the literature.
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Free Allocation with Output-Based Updating

As discussed in Section 2, the way that emissions allowances are initially distributed is a
key policy variable that can have an important effect on the price of allowances. In particular,
output-based updated free allocation tends to increase the allowance price compared to fixed free
allocation or auctioning. This form of free allocation implicitly subsidizes output and thereby leads
to a higher demand for allowances and higher allowance prices.35

Linkage with Larger CO; Markets

There is a significant likelihood that a California cap-and-trade program will be connected
in some way with a broader, regional market or with other established GHG allowance markets.
One of California’s stated goals is to link with other jurisdictions as part of the Western Climate
Initiative. If California’s program is linked with other systems, the price of allowances will reflect
marginal abatement costs not only in California but in the entire system. Linking various systems
introduces more opportunities to exploit especially low-cost abatement opportunities through
trades in allowances across regions.

Availability (and Price) of CO; Offsets

In many CO; markets, firms have the option to comply with the cap through the purchase
of carbon “offsets” from industries or regions beyond the scope of the cap-and-trade program.
Usually this involves paying firms to take actions that reduce carbon emissions from their
activities, or sequester CO from the atmosphere. The exact cost and availability of offsets will
largely depend upon the criteria established for California’s allowance trading system. The
stringency of the certification process for offsets, their ultimate availability and their price will
determine the extent to which they can influence the overall price of allowances.

To the extent that sufficient offsets are available and allowed by the rules for compliance,
their price can form an upper bound on the allowance price. If the cost of direct mitigation rises
above the cost of offsets, firms will utilize the offsets as their compliance strategy. If the amount of
offsets allowed for compliance is limited, and this limit is binding, then offset prices would no
longer establish an upper bound on allowance prices. The ARB’s Scoping Plan proposes an offset
quantity limit of no more than 49% of emissions reductions.

Banking and Borrowing Provisions

Banking and borrowing provisions introduce flexibility as to the timing of when
allowances are used. A banking provision enables firms to use a current-year allowance for
compliance in some future year. A borrowing provision enables a firm to use a future-year
allowance to comply in the present.

These provisions give firms more options as to the number of allowances they will use in
any given period of time. As a result, the provisions impact the time profile of allowance prices.
The prices in any given year will still reflect the marginal cost of emissions reduction in each

35 For similar reasons, emissions-based (as opposed to output-based) updated free allocation also leads to higher
allowance prices.
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period, but because the number of allowances used will change, so will the extent of abatement,
the abatement costs, and the allowance prices.

Firms are likely to bank or borrow allowances in order to minimize the net present value
of compliance. Other things being equal, the opportunity for banking and borrowing will lead to
smooth changes in allowance prices over time.3¢ These provisions can be expected to alter the
time profile of allowance prices. Increased stringency of the overall cap on emissions could imply
a rising allowance price through time. Provisions for the banking of allowances can reduce the
rate of increase in allowance prices, relative to the situation in which there are no such
provisions.37

The Scoping Plan allows for unlimited banking and implicitly allows for borrowing within a
three-year “compliance period.” However, some important considerations could limit the use of
banking. A firm that chooses to bank a California allowance will have to consider the possibility
that a California program may not exist in 2020, or may look very different. In particular, the
prospect of federal legislation pre-empting California’s emissions market at some point over the
next decade could limit the expected future value of California allowances.38

Impacts of Complementary Policies

Under AB 32, allowance trading is only one element of a broad set of policies aimed at
reducing CO; emissions. To the extent that mandated options would have been chosen under the
allowance trading system even without the mandate, they will not impact the allowance price.
However, if some mandated options have a marginal cost greater than the allowance price, they
would not have been prompted by the cap-and-trade program. In this case, the mandated option
will reduce the amount of emissions reduction that has to be achieved by other mechanisms that
are selected by the market, and hence they will lower the allowance price.

Leakage

Another important factor to consider in predicting an allowance price is the extent to
which “compliance” will be obtained through emissions leakage and economic activity to outside
the state. When leakage stems from increased consumption of imported fuels or goods, there is
less production by California-based firms. This implies a lower demand by firms for emissions
allowances, which in turn implies lower allowance prices. Stemming this leakage therefore tends
to put upward pressure on allowance prices. While this impact on allowance prices might seem
unfortunate, it is not a compelling reason to ignore leakage. Addressing leakage is crucial to
achieving AB 32’s environmental goals.

36 If markets are competitive and banking and/or borrowing is allowed and utilized, then the value of an emissions
allowance is expected to increase at the same rate over time as the opportunity cost of capital to the private sector. Ifit
were to differ from that rate, for example if allowance prices grew faster than this rate, then investors would take money
out of other investments and buy allowances causing the price of allowances to adjust accordingly.

37 If firms expect future allowance prices to be very high, they may wish to bank some current allowances so that they
can sell the allowances at a high price in the future, or avoid the need to purchase as many high-priced allowances at that
time. This reduces quantity supplied for trades in the near term, and increases the supply in the long term. In turn, this
flattens the time profile by raising near-term allowance prices and lowering longer-term prices.

38 Although there are provisions in the currently proposed federal bills that would compensate firms for the value of
banked state allowances, these provisions are ambiguous.
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3.5 Range of Allowance Prices and Values

3.5.1 Allowance Price Range
Nature of Uncertainties

Thus, a large number of factors influence the allowance price. The technological and
behavioral factors include the ease of substitution by firms to low-GHG methods of production, the
extent to which consumers shift to low-GHG products in response to changes in relative prices, and
the pace of technological progress. A number of policy factors also apply. These include the
stringency of the overall cap and the nature of complementary policies. Other important policy
factors include extent of output-based updated free allocation, linkages with other markets, CO2
offsets, provisions for allowance banking and borrowing, and leakage.

Given the uncertainties about the nature of these factors, it is impossible to predict with
precision the time profile of allowance prices. The best one can do is to estimate time profiles
based on reasonable estimates of technological opportunities and behavioral responses under
various plausible policy scenarios. Several studies have reported an estimated allowance price for
compliance with a cap-and-trade program under various scenarios that vary assumptions about
coverage of the cap, underlying technological progress, emissions trajectory beyond 2020, banking
of allowances, availability of offsets, and methods of allocation. This brief summary describes
several recent studies.

Estimates from Recent Studies

The ARB’s Scoping Plan (California Air Resources Board, 2008) provides a comprehensive
approach for reducing state GHG emissions to the target level defined in AB 32. The Scoping Plan
proposes a cap-and-trade program, coordinated with the WCI program, along with a broad set of
complementary policies, such as a 33% renewable portfolio standard (RPS), designed to reduce
emissions from specific sources. Using the E-DRAM model, the ARB estimated the economic
impacts of the Scoping Plan as a whole. This model does not include allowance banking or offsets.
For the cap-and-trade program, the modeling results reflect a 2020 allowance price of $10 (in
2007 dollars) per metric ton. Despite this low allowance price, some of the complementary
policies are expected to cost much more than this in order to achieve their emission reductions. In
fact, the 33% RPS is estimated to have a cost of $133 (2007 dollars) per metric ton. This analysis
did not incorporate a link to the WCI partner jurisdictions.

The WCI analysis (Western Climate Initiative, 2008) was performed using the
ENERGY2020 model and covered eight of the 11 WCI partner jurisdictions. All of the cases
examined include allowance banking and some complementary policies, but they also include
different scopes of coverage, treatments of offsets, and energy prices. In these different cases, the
allowance price in 2020 varies from $18 to $71 (2007 dollars) per metric ton. The narrower scope
of coverage significantly increases the allowance price, as does prohibiting the use of offsets. The
W(CI analysis is currently being updated to incorporate all 11 partner jurisdictions and updated
assumptions regarding economic growth, complementary policies and other factors.

The Electric Power Research Institute study (Electric Power Research Institute, 2007),
prepared with Charles River Associates, used the MRN-NEEM model to analyze several different
policies and targets for emission reductions, none of which allowed for banking of allowances or
the use of offsets. All of these policies achieved the target of reducing emissions to 1990 levels by
2020, but the reduction path following this date varies from no additional reductions to 80%
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below the 1990 level by 2050. Under these different scenarios, the allowance price in 2020 ranged
from approximately $60 to $100 (2007 dollars) per metric ton. Another scenario also included a
safety valve that allowed additional emissions if allowance prices reached a certain level. This
scenario also resulted in an allowance price of about $60 (2007 dollars) per metric ton, but it did
not achieve the same emission reductions. The documentation for this study does not specify if the
model included complementary policies or if a link to the larger WCI region was considered.

David Roland-Holst’s analysis (Climate Action Team Economics Subgroup, 2007) used the
Berkeley Energy and Resources (BEAR) model to examine a wide range of policies to achieve the
necessary emission reductions by 2020. All of the cases modeled prohibit allowance banking and
the use of offsets, but they do include all of the complementary policies proposed by ARB. The
cases differ based on the effectiveness of these complementary policies, the sectors covered by the
cap-and-trade policy, and the level of technological innovation to reduce the cost of energy
efficiency. This wide range of cases results in an allowance price in 2020 varying from $8 to $213
(2007 dollars) per metric ton. A more narrow scope of coverage and less effective complementary
policies both increase the allowance price, while efficiency innovation reduces the price. The
documentation for this study does not specify if the model included a link to the larger WCI region.

Researchers at Resources for the Future used the Haiku electricity model to analyze how
different cap-and-trade policies would affect the electricity sector and what the resulting
allowance price would be (Palmer, Burtraw, & Paul, 2009). To do this, they estimated the expected
contribution from the electricity sector within an economy-wide cap-and-trade policy, which is an
emission reduction of 30% from the baseline in 2020. They modeled policies for both California
and the larger WCI, and allocated allowances through both an auction and electricity local
distribution companies. This model assumed no allowance banking or offsets, but it did include a
20% RPS in California and first-deliverer compliance for imported electricity. These different
scenarios yielded an allowance price of $21 to $127 (2007 dollars) per metric ton in 2020.

Table 2 summarizes these studies and the scenarios they modeled, including information
on different model assumptions and the allowance prices in 2020. These studies indicate that
allowance values in 2020 could extend over a wide range, depending on critical features of the
program design.
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Table 2

Estimated Allowance Prices from Various Models under Different Policy Scenarios

Author Additional Allowance Price
Region Scenario Policies in 20201
CARB (EDRAM) ,
. Vehicle standards,
‘ . Scoping Plan 20% RPS, etc. $10

California
WCI (Energy 2020)

WCI Stationary Sources Lir?fited agnoint of $71

. offsets, banking

WCI Economy-wide allowed, current $24

WCI Economy-wide - High Energy Prices RPSs $18

WCI Economy-wide - Low Energy Prices $56

WCI Economy-wide - High Natural Gas $20

Prices

WCI Economy-wide - No Offsets No offsets $63

Electric Power Research Institute (MRN-NEEM)
. . . o No offsets, no

California Binding Reductions banking $60 - $103

California Safety Valve Safety valve* $60
Roland-Holst (BEAR)

California Economy-wide5 1\1119 banklilng’ no $23-$214

ts, all CARB
California 20% Cap-and -Trades OHSes, al $23-$179
policies

California 20% with Efficiency Innovation® $8-$161
Palmer et al. (Haiku - electricity sector only)’

California Auction ff 2?% RPl;S, n]?‘ $58

California  LDC Allocation OTIS€S, no banxing, $127

first-deliverer

WCI LDC Allocation $26

Notes:

1 All prices are in 2007$/metric ton CO.e. CARB and MRN/NEEM do not specify year for dollars, so
we assume their dollars are for the year preceding the year in which the study was released -
2007$ for CARB and 2006$ for CRA.

2 Multiple scenarios that meet the goal of 1990-level emissions in 2020 but vary for 2020-2050
(no reduction from 1990 emissions to 80% reduction from 1990 emissions by 2050).

3 Values approximate because estimated from a figure.

4 Safety valve allows additional emissions and breaks the cap.

5 Economy-wide scenarios that vary in the effectiveness of complementary policies.
6 Sectors covered by the cap-and-trade policy vary.
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7 Emissions targets for the electricity sector derived from the assumed contribution of the
electricity sector within an economy-wide policy, assuming a linear emission path to 2020,
where emissions are 30% below the 2020 baseline (64 million short tons in 2020).

In a memo to the EAAC, the Cal/EPA and the ARB EAAC Policy Team summarized the
assumptions and allowance prices of several studies by saying:

“All the studies. .. include numerous assumptions about program design,
fuel prices, economic growth, complementary policies, technologies, and
other factors. .. Nevertheless, despite the differences in approaches and
assumptions used in the studies, the review of allowance price estimates
shows that allowance prices are most often estimated to be in the range of
roughly $20 to $60 per metric ton of emissions in 2020.”

Although the studies examined here have a larger range of prices, $8 to $214 (2007
dollars) per metric ton, due to some sensitivity analyses, the general conclusion is the same:
allowance price is highly dependent on the specific parameters of the policy. Based on the studies
summarized here, it appears allowance prices on the lower end of the range are due to the use of
complementary policies to assist a cap-and-trade program in reducing emissions, the use of
emission offsets, and the inclusion of California in a larger WCI-wide policy. The presence of
allowance banking and the method of allowance allocation also have an impact on the allowance
price.

3.5.2 Allowance Value Range

As mentioned, the allowance value created under the cap-and-trade program ultimately
hinges on two numbers, the quantity of emissions allowances introduced under the cap and the
price of allowances. Table 3 provides an example of plausible allowance values based on a
combination of an example emission budget and expected allowance prices.

The emission budget is calculated using a constant rate of emission decline for each of two
program phases: 2012-2014 and 2015-2020. The sources covered in the first compliance period
start at their projected emission level in 2012 and follow a linear emission trajectory so as to meet
their expected contribution to the emission target in 2020. Beginning in 2015, when more sources
are covered for the first time, a new rate of emission decline is assumed in order for all of the
covered sources to reach the reduction target in 2020.

The expected range of allowance prices is based on the analysis of the Cal/EPA and the
ARB EAAC Policy Team that finds a plausible range of allowance prices of $20 to $60 (2007
dollars) per metric ton in 2020. As an example, when the example budget is combined with an
assumed allowance price of $35 (2007 dollars) per metric ton in 2020, this yields a total allowance
value of $4.4 billion in 2012, $11.0 billion in 2016, and $12.8 billion 2020 (all in 2007 dollars).

[t is important to recognize that the allowance value associated with AB 32 is very different
from AB 32’s cost to the economy. Allowance value does not leave the economy: it remains in the
economy either as freely offered (though valuable) allowances or as proceeds from an auction of
allowances. It is not an economic cost. The net economic impact (positive or negative) of AB 32
depends on other factors: a principal factor is the extent to which the program causes improved or
worsened productivity in the way goods and services are produced and consumed in the state.
Estimates for the increase or decrease in personal income in 2020 are generally less than 1%,
(Climate Action Team Economics Subgroup, 2007; California Air Resources Board, 2008), though
one report found a decrease of up to 1.6% (Electric Power Research Institute, 2007). The same
studies that predict that AB 32 will raise state income also indicate substantial allowance value.
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reviewed previously indicate that inclusion of complementary policies, offsets, allowance banking,

As stated previously, the allowance price will be highly dependent on several policy
factors, so the allowance value will also be dependent on these factors. The studies the EAAC

and a link to WCI states and provinces, as well as allocating allowances through auction rather
than to local distribution companies, all appear to yield lower allowance prices. Consequently,

these factors will lead to allowance values closer to the lower end of the range shown in Table 3.

Table 3
Needs a Title
Example Illustrative 2020 Allowance Prices and Total Value of Allowances

Bud $20.00 $35.00 $45.00 $60.00

get

(MMTC

Year 02¢) Price g/on  Value (mug) | Price on  Value g | Price gon  Value mus) | Price g Value g

2012 200 $12.54 $2,508 $21.96 $4,392 $28.23 $5,646 $37.65 $7,530
2013 195 $13.29 $2,592 $23.28 $4,540 $29.92 $5,834 $39.91 $7,782
2014 190 $14.09 $2,677 $24.68 $4,689 $31.72 $6,027 $42.30 $8,037
2015 405 $14.94 $6,051 $26.16 $10,595 $33.62 $13,616 $44.84 $18,160
2016 397 $15.84 $6,288 $27.73 $11,009 $35.64 $14,149 $47.53 $18,869
2017 389 $16.79 $6,531 $29.39 $11,433 $37.78 514,696 $50.38 $19,598
2018 381 $17.80 $6,782 $31.15 $11,868 $40.05 $15,259 $53.40 $20,345
2019 373 $18.87 $7,039 $33.02 $12,316 $42.45 $15,834 $56.60 $21,112
2020 365 $20.00 $7,300 $35.00 $12,775 $45.00 $16,425 $60.00 $21,900

Budget: Illlustrative California cap-and-trade program emission allowance budget in millions of metric tons of carbon dioxide equivalent

(MMTCOze).

rice: lllustrative emission allowance price in each yearin dollars per metric ton. The price trajectory is computed assuming a 6% annual price

increase, resulting in the 2020 price noted in the table.

Value: Illustrative allowance value in millions of dollars, equal to the allowance price times the allowance budget.

Prepared by Cal/EPA and the ARB EAAC Policy Team (October 20, 2009).
Values are in 2007 dollars.
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4 Making Use of Allowance Value: General Considerations

4.1 The Alternatives

Section 2 contrasted the two main mechanisms for distributing allowance value: free
allocation and auctioning. This section and the one following it concentrate on the alternative
purposes to which allowance value can be directed. This section distinguishes four general ways
to use allowance value. The first two can be characterized as ways to spend allowance value while
the second two can be viewed as ways of returning value to California citizens.

4.1.1 Prevention of Adverse Impacts

Allowance value can be employed to prevent adverse impacts that might otherwise occur
to various parties as a result of the implementation of AB 32. This report focuses on methods for
distributing and employing allowance value from a cap-and-trade program. However, in
considering how to allowance value might be used to prevent adverse impacts, it takes account of
impacts that derive not only from the cap-and-trade component of AB 32 but from the overall AB
32 effort.

Climate policy will benefit individuals and businesses in many ways, especially by
preventing serious environmental damages. At the same time, such policy could potentially place
burdens on some households. AB 32 is likely to raise fuel and energy prices, and these price
increases will be reflected in higher prices of consumer goods. The higher prices can be especially
burdensome to low-income households, for which purchases of energy-intensive goods and
services represent an especially large share of the household budget. Climate policy also can
negatively impact businesses, particularly businesses whose products are highly energy intensive
and that have difficulty passing cost increases on to customers. The impacts on business costs and
profits can prompt changes in employment. While climate policy yields new types of jobs and new
opportunities for employment, it may cause distress by displacing some workers. AB 32 is likely to
change the geographical pattern of emissions of greenhouse gases and local pollutants. Some have
suggested that the initiative could in fact lead to an increase in emissions in certain areas. To the
extent that this in fact happens, allowance value could be used to address adverse impacts on
communities where such increases occur.

Considerations of fairness motivate prevention of adverse impacts. In addition, providing
allowance value to energy intensive, trade-exposed industry would serve to reduce leakage.

4.1.2 Financing Investments and Other Public Expenditures
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Allowance value can be used to finance government expenditures of various kinds. It can
be used to help industry make adjustments to adopt cleaner production processes or to support
private efforts to invent new technologies that involve lower emissions. It can also be used to
finance other types of investment, including investments in education and job training, or in
various community development projects. It can be used to finance expenditures dedicated to
planning to reduce regional emissions, to environmental remediation, and to biological carbon
sequestration. In addition, it can be used to finance adaptation projects, that is, projects to plan for
and adapt to climate change.*

The support of new, cleaner technologies may be viewed as a matter of equity, since it
helps avoid climate-related or other environmental assaults that current production activities
might otherwise impose on current or future generations. For similar reasons, fairness
considerations also support the use of allowance value to finance adaptation projects, or to
remediate environmental problems in disadvantaged communities. Cost-effectiveness
considerations may apply as well. Allowance value can be used to promote public efforts to
overcome market barriers to the development of cost-effective new technologies.

4.1.3 Dividends to the Public

Another potential use of allowance value is to provide the general public a “dividend”
related to the public’s having granted firms the right to make use of the waste-disposal services of
the atmosphere through their emissions. Support for this use of allowance value stems from the
idea that the climate-regulating services of the atmosphere are a common property resource. If
the general public is viewed as having ownership of these climate-regulating services, then it
might seem appropriate that the allowance value that stems from allowing emitters to have access
to these services should flow back to the general public.#! In effect, this alternative corresponds to
having emitters of greenhouse gases pay the general public for the right to have access to, or to
disrupt, these services. This use of allowance value resembles using allowance value to
compensate households for adverse impacts of climate policy. However, the basis for supplying
allowance value as a dividend is different: in this case it is a payment for a service rendered rather
than compensation for an adverse impact (such as higher consumer good prices).

4.1.4 Tax Rate Reduction

Allowance value can be used to finance reductions in current taxes or prevent future tax
increases). To the extent that California’s treasury receives revenue from auctioning emissions
allowances, the state will not need to rely as much on other taxes (such as income and sales taxes)
to meet given expenditure needs.

Using allowance value to cut tax rates has attractions in terms of economic efficiency. Most
existing taxes lead to inefficiencies by discouraging work effort, saving and investment. The
inefficiency is expressed by the fact that the reduction in private-sector income from these taxes
exceeds the amount of revenue that they bring in. By lowering the rates of existing taxes or
preventing increases in future taxes, California would enjoy an efficiency gain: the increase in

40 Climate change poses both immediate and long-term threats to California communities, natural resources and
economic sectors. These changes can already be seen in the increased magnitude and frequency of events including heat
waves, droughts and floods, increases in coastal sea levels and land erosion, declines in drinking and irrigation water
supply and quality, increases in the severity and frequency of wildfires, loss of biodiversity, and impacts to other state
natural resources.

41 Allowance value can also be conferred to the general public through income tax reductions, as discussed below.
However, the benefits of an income tax reduction do not accrue equally per capita.
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income to the private sector would exceed the avoided tax payments. This reasoning is explained
in more detail in Section 5.4.

4.2 Legal Issues

This subsection presents some important legal rules that bear on allowance distribution
methods and allowance value allocation. These rules provide important conte